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SUBSTANTIAL holism

Theodore Scaltsas
	Substances are the most unified wholes in Aristotle's metaphysics, being paradigmatically single but complex entities.  My concern in this paper is to understand the nature of their unity, and through it, explicate an important aspect of the relation of the potential to the actual, which is fundamental in Aristotle's system.  Although the nature of this relation is illuminated by examples offered by Aristotle, this is not sufficient, in view of the enormous explanatory weight that is placed by Aristotle on this relation.  An attempt must be made to understand why it is that this relation can deliver such fundamental, and rather spectacular -- denigrated as 'magical', by its critics -- metaphysical results.
	I understand Aristotle's solution to be that the unity of a substance is not achieved by relating its components to one another; rather, unity is achieved by dissolving the distinctness of each of the substance's components.  One of the threats to the unity of a substance is the multitude of the material components that go into its creation, or result from its destruction.  The plurality of these components is prima facie incompatible with the unity of the substance.  But it is not just the matter out of which the substance is created, or the matter into which a substance is dissolved, that must be shown not to 'pluralize' a substance.  It is also, importantly, the many components of the substance, which are synchronous with the substance, namely, its constituent matter, its properties, its form, that pose just as much of a threat, if not a more significant one, to the substance's oneness.  A concrete substance is a composite of matter and form, as Aristotle repeatedly states.​[1]​  The reality of matter and form in a substance is established by separate existential arguments that Aristotle offers, which therefore  attest to the complex nature of a substance.​[2]​  Thus, the unity of a substance is put to the test, not only because of what there was before the substance was composed, and what there will be after it disintegrates, but also because of what there is while the substance lasts.  
	The question that confronts one then is, how can the composite substance, which is composed of matter, form, properties, be one, rather than a plurality of many?  Why doesn't this compositeness of the substance render it into a sort of aggregate, or cluster of copresent entities?  It is this question that will occupy much of our attention in this paper.  I will argue that Aristotle's metaphysics offers the same answer for the unity of a substance, whether its components are taken to pre-date it, post-date it, or to be synchronous with it.  The same answer also applies, whether the components are concrete or abstract ones, since whether the substance is divided physically or by abstraction, the result is distinct components that are incompatible with the oneness of the substance.  Aristotle's solution is that all these distinct components that are derived by dividing the substance either physically or by abstraction are only homonymously components of the substance.  They are incorporated into the substantial whole by being reidentified, in accordance with the role they have in the whole (dictated by the    substantial form).​[3]​  That the components that go to make up a substance are identity dependent on the form is expressed by Aristotle by his claim that the components are potentially what the substance is.  The potentiality of the components, whether they are concrete bits of matter or abstract entities, is for the actuality, determined by the substantial form.  Thus there is an identity dependence between the components and what the substantial whole is, since the components' potentiality is determined by what the substantial whole is.  The resulting whole is therefore unified, not by internal relations between distinct components, but by the identity dependence of the (concrete or abstract) components on what the substantial whole is.
	One of the conclusions of the present analysis will be that abstracting parts from a whole is as much of a division of the whole as physical division.  Abstraction is not an ontologically neutral way of describing a whole, but it dissects and pluralizes as much as physical dispersal does.  It is therefore not open to a metaphysician, and certainly not advocated by Aristotle, to account for the unity of a substance on the physical level, while treating it as a plurality of abstract components.  My claim will be that for Aristotle a substance is complex, not because it is a conglomeration of distinct abstract components like matter, form, or properties; a substance is complex because such items can be separated out by abstraction, which is a kind of division of the unified substance.

Types of Unity.   The main difficulty in the unification problem is not for the many to make up something single; rather, it is for the many to cease being many.  By that I mean that any number of entities can be unified into a group just by including them in a group.  Thus, this car, that tree, and the house behind it are one, just by being classified as belonging to this group of the three of them: they are one group of things.  Classification into a group needs no more justification than listing the items of the group.  The ground for such unity is convention, and the resulting oneness is entirely compatible with the plurality that the things in the group constitute.  This type of unity is incidental to the things that are unified.  Diametrically opposed to it is substantial unity.  As we shall see, the grounds for substantial unity are metaphysical, and the oneness of a substance is incompatible with the plurality of its components.  
	In between the two extremes of unification, namely the conventional and the metaphysical ones, are different types and levels of unity whose grounds are physical, and weak metaphysical ones.  Thus, Aristotle distinguishes between being one by juxtaposition (as in the case of the grains of sand in a sand hill), being one by physical connection (as in the case of a bundle of sticks), being one in the way that an artifact is one, and finally being one in the way that a substance is one.​[4]​  Before turning our attention to the metaphysical unity of organic substances, it should be observed that not any grouping of entities, grounded on metaphysical relations, achieves the unity of substances.  For example, two distinct substances can be one with respect to their matter, if the matter of the first is the matter out of which the second was also made.​[5]​  But their oneness is compatible with their being distinct and many.  Similarly for substances which are one in form, or simply qualitatively similar.  Their oneness is compatible with their being many.​[6]​  
	It is doubtful whether there is a difference of degree of unity in the cases that result from things which share the same matter (at different times), or the same property, or the same genus, or species.  Are things that have been made out of the same matter, e.g. by remoulding the same quantity of brass, more of a unity than things which are the same in colour, or in genus or in species?  Things that share the same species may be more similar than things that share a property or their matter, but are they more of a unity?  Generally, being one in these senses is being similar with respect to an aspect or a component.  But this does not unite them into anything more than a group of different substances.  Their being one (in species, matter, quality, etc.) is compatible with their being a plurality of many substances.
	So, the group of the car, tree, and house, is less of a single thing than a sand-hill, or a bundle of sticks, and each of these is less of a unity than a living organism.  There is a sense in which even the sand-hill or the bundle of sticks are aggregates of many, or wholes of inter-related distinct things.  The paradigmatic unity, namely, substantial unity, is not compatible with being a plurality of many.  The nature of such a unity is the question with which Aristotle is concerned with in the central books of the Metaphysics.  It is not sufficient for him to find a respect in which the many components of a substance are one, if this leaves the substance being a plurality of many.  Rather, the components of a substance are one in the sense of being a unified whole, not a plurality of many.  What is required is an account of a substance which will show it to be complex without being plural, to be complex and atomic.  David Lewis has described the task accurately, although he aims to avoid it​[7]​ in his system: 'On the magical conception [of composition], a structural universal​[8]​ has no proper parts.  It is this conception on which "simple" must be distinguished from "atomic".  A structural universal is never simple; it involves other, simpler, universals.  ...  But it is mereologically atomic.​[9]​  The other universals it involves are not present in it as parts.'​[10]​  Aristotle distinguishes between three types of unity (regardless of whether the unified items are concrete or abstract entities): aggregates, related wholes, and substantial unities.  In this paper I will concentrate on the way that unity is achieved in substantial wholes. 

Aggregates, related wholes, and substances.   The least unified item is an aggregate of entities.  An aggregate is a collection of entities which stand unrelated to one another.  The aggregate can be described only by listing its members; there is nothing that unites its members into a group of any kind.  In that sense, there is nothing that can provide any ground for the oneness of an aggregate: it is a plurality, and only a plurality, of its members.  To use David Armstrong's example: 'The aggregate of all armies is identical with the aggregate of all soldiers,'​[11]​ although an army is not a soldier.
	By contrast, a group of inter-related entities does have a claim to oneness, because it constitutes a related whole.  Thus, the students in a class are one insofar as they are inter-related and together they constitute a single entity, the class.  Here, it is possible to make distinctions between inter-related wholes, depending on the type of bond that relates them; e.g. if they are merely juxtaposed or unified by glue or nails, or by being tied together.​[12]​  There are borderline cases between aggregates and related wholes, and borderline cases between related wholes and single objects.  Thus, we may waver as to whether the objects on a beach are an aggregate or a related whole.  We may also waver as to whether the sticks in the fence are a related whole, when they are in contact with one another, or just an object, the fence.  (Whether some things constitute a related whole or not may be a matter of convention, or of functional efficacy, but may also be a result of scientific considerations, e.g. in political science, zoology, etc.)
	The question that faces us finally is: if there is anything that has a higher degree of unity than an inter-related whole, how is this unity achieved?  The answer to this question is given by Aristotle in his aggregate argument, and in his analysis of the components of a substance in terms of the potential-actual distinction.
	The aggregate argument is offered in Met. Z. 17.  I have analysed this argument in detail elsewhere,​[13]​ so I will limit my discussion here to the briefest mention of its premises and its conclusion.  Aristotle gives the example of a syllable and investigates whether the syllable is anything other than the letters that constitute it.​[14]​  He claims that it is: 'As regards that which is compounded out of something so that the whole is one -- not like a heap, however, but like a syllable, -- the syllable is not its elements, ba is not the same as b and a, nor is flesh fire and earth' (1041b12-14).  His argument is the following.  Given a whole like a syllable, when the elements constituting the whole are dissolved, the whole does not exist any more, but the elements do.  Hence, the whole must be something over and above the totality of its elements.  If the difference between the whole and its elements is a further element, then the same argument applies again: if we dissolve the totality of the elements, the whole will be no more, but all the elements will be.  Hence, the whole cannot differ from its elements by an element, since this still leaves the whole identical to a totality of elements; but the elements can survive dissolution, qua aggregate, while the whole cannot.   (So, the hypothesis that a whole is over and above its constituent elements by something present in the whole as an element of it cannot explain why the whole is lost when dissolved, even though all its elements survive.)  Therefore, Aristotle concludes, the whole must be over and above the totality of its elements by something which is not present in the whole as a further element in it, but by something that 'is the cause which makes this thing flesh and that thing a syllable' (1041b26-27).  And Aristotle continues: 
this is the substance of each thing; for this is the primary cause of its being; and since, ... as many [things] as are substances are formed naturally and by nature, their substance would seem to be this nature, which is not an element but a principle.  (1041b27-31)
This is a complex conclusion to the argument, with a wealth of metaphysical concepts being interconnected in it, whose significance we need to analyse in what follows.  
	The minimal conclusion that we need to draw from this argument is that the item by which the whole is over and above the totality of its elements is of a different ontological type from these elements.  This is required for avoiding the regress that would ensue, as shown in the argument.  This result, significant as it is for the ontology of the system, does not enlighten us as to what kind of entity that item will be, other than that it will not be like the elements of the whole.  Aristotle does describe it as the primary cause of the being of the whole, as the substance of the whole, as its nature, and its principle.  Although all these descriptions are suggestive, pointing to a fundamental difference between the elements of the whole and that extra item that makes them into a whole, much more needs to be explained before it is appreciated precisely what this difference consists in.  
	Is the aggregate argument telling us anything more than that a whole is over and above its elements by a relation, which is not an element in the whole, but an item of a different ontological type?  In itself, this would be informative, insofar as it differentiates between an aggregate of elements, and a related whole.  Namely, an aggregate is identical to the totality of its elements, whereas a related whole consists of the elements plus an entity of a different status, which relates the elements into a whole.  But we know that this is not what Aristotle is driving at here.  The reason is that he identifies that extra item with the substance of the resulting whole, and we know that for Aristotle, substance is not relation.​[15]​  Otherwise, the category of substance would reduce to the category of relation, which would make nonsense of the whole of Aristotle's metaphysics.  It is essential, therefore, that the cause of being of a substance, which unifies the substance into a whole, not be construed as a relation; and that a substantial whole be distinguished from a related whole.
	I have argued elsewhere that it is possible to pay justice to the Aristotelian distinction between substantial forms and relations, when we realize that what is characteristic of Aristotelian relations is that they do not alter the identity of their relata.​[16]​  Thus, Callias' being larger than Socrates, or the sun's moving around the earth,​[17]​ are relations which do not determine who, or what, Callias or the sun are.  This feature distinguishes relations from substantial forms, as we shall see in what follows.
	The aggregate argument of Z. 17 shows that the unification of an aggregate of elements into a substantial whole requires an entity over and above the elements which are unified.  This naturally gives rise to a further problem: what unifies the elements of the aggregate and this new entity?  More specifically, how is the regress of unifiers that Aristotle warns us about in Met. Z. 17, 1041b22, to be avoided?  Certainly the unifier cannot be unified with the elements in the way that the elements are unified with one another (by the unifier), for then more unifiers would have to be posited to do that job, and the regress would ensue.  Aristotle realized this, and faced up to the problem in Book H of his Metaphysics.  He did so by introducing the notions of the potential and the actual to explain how it is possible for the unifier to unite the elements of a substance into a whole, without requiring further unifiers to bond the elements to their unifier.  The question facing us is, how is that possible?
	Before embarking on an analysis of Aristotle's solution, I wish to argue that although the aggregate argument in Z. 17 is presented in terms of the unity of the concrete components of a substance, in fact, it also applies to the problem of the unity of the abstract components of a substance.  The argument does not presuppose the concreteness of the elements in the aggregate; rather, it is a general argument that investigates the way that any aggregate of elements can be united into a whole.  Aristotle's solution applies to any part-whole relation, whether the parts are concrete or abstract.  Thus in H. 6 he introduces the problem of the unity of wholes as follows: 
To return to the difficulty which has been stated with respect to definitions and numbers, what is the cause of each of them?  In the case of all things which have several parts and in which the whole is not, as it were, a mere heap, but the totality is something besides the parts, there is a cause of unity ... And a definition is a formula which is one not by being connected together, ... but by dealing with one object.  -- What then is it that makes man one; why is he one and not many, e.g. animal -- biped, especially if there are, as some say, an ideal animal and an ideal biped?  Why are not those Ideas the Ideal man, so that men would exist by participation not in man, nor in one Idea, but in two, animal and biped?  And in general man would be not one but more than one thing, animal and biped.  Clearly, then, if people proceed thus in their usual manner of definition and speech, they cannot explain and solve the difficulty.  But if, as we say, one element is matter and another form, and one is potentially and the other actually, the question will no longer be thought a difficulty.  (1045a7-22, my emphasis)
Plato's account of participation in Forms renders sensible substances into bundles of properties.  The partaker partakes of Forms, and the resulting substance is an aggregate of instantiated Forms.  after considering and dismissing the option that a whole is something over and above its parts (by the cause of its unity, for Aristotle), Plato concludes that a substance is identical to its parts.​[18]​  It is not clear whether the instances of Forms in a substance are universal, or they are particular (i.e. tropes​[19]​).  But in either case, they render the substance into a plurality of (abstract) parts, which presents as much of a challenge to the unity of the substantial whole as the material parts of the substance do.  Thus in Z. 12 Aristotle puzzles about the unity of the forms mentioned in the definition of a substance: 
wherein consists the unity of that, the formula of which we call a definition, as for instance in the case of man, two-footed animal; ... Why, then, is this one, and not many, namely animal and two-footed?​[20]​  (1037b11-12)
And even if the genus shares in them [the differentiae], the same argument applies, since the differentiae present in man are many, e.g. endowed with feet, two-footed, featherless.  Why are these one and not many?  (1037b21-23)
For Aristotle, the problem of the unity of a substance is seen as being the same whether the constituents of a substance are abstract or concrete entities.
	Finally, Aristotle's concern for the threat that the abstract components in a substance pose for the unity of a substance is further verified by the scope he gives to the unity question in Z. 17.  The question ranges from the unity of a man and being musical (1041a10-14), to the unity of a man and being an animal of such and such a nature (1041a20-21), the unity of the subject and what is predicated of it (1041a23), of the sound and the clouds (when it thunders, 1041a24-25), of the bricks and the house they make up, the bricks and being a house (1041a25-27, b5-6), of a body and the state it is in (1041b7), and generally, of the many parts and the whole they make up (1041b2).  In H. 3, while presenting the second aggregate argument,​[21]​ he rejects mere copresence as an explanation of wholeness: 'the syllable is not produced by the letters plus juxtaposition, nor is the house bricks plus juxtaposition' (1043b5-6).
	Let us then address the question of the unity of the abstract components of a substance.  For Aristotle this would include all items which cannot be physically separated from the substance, but which can be separated by description.​[22]​  It does not follow that only properties would be included in this aggregate.  Any component of the substance that is not physically separable from it, but is separable by abstraction only, is abstract, including such items as the matter of the substance.  Not the matter in the sense in which the log is the matter from which the box is constituted,​[23]​ or in the sense in which water is the matter into which vinegar disintegrates,​[24]​ but matter in the sense in which bread is the matter of a loaf.  Bread cannot be physically separated from the loaf (in the way that the log is separate from the box constructed from the log, or the water from the wine); bread can be separated from the loaf only by abstraction.
	We therefore face the problem of the unity of a substance, even if the aggregate is an aggregate of abstract components.  In the case of the matter and the form of the substance, the aggregate argument would be applied as follows: Let us assume that a substance is the aggregate of its matter and form.  Now, the matter of a substance, e.g. the wood in a pine tree, can survive in another substance, e.g. a statue.  The form of the pine tree, i.e. being a pine tree, also exists in other pine trees.​[25]​  But the original pine tree does not exist after we make the statue out of it.  Hence, it is possible for the matter and the form of the pine tree to exist, without the tree existing, which means that the pine tree is not the aggregate of its matter and form.​[26]​  Furthermore, the tree is not matter plus form plus some further element, since the same argument would apply again.  What is required is that one of the items in the tree not be an element of an aggregate, but a principle which unifies the rest into a substance -- the tree.
	But it might be objected that if there are individual forms, the aggregate argument does not go through, since the form of a substance cannot exist if the substance does not.  To make the objection even stronger, let us assume that, not only the substantial form, but a substance's properties, too, can neither exist in other substances, nor be dispersed.  I will offer an argument, which I shall call the trope-overlap argument, to show that a substance is over and above the aggregate of its copresent, particular, properties; i.e. Aristotelian substances are not bundles of tropes.  let us consider the aggregate of Socrates' properties, and assume that all these properties are particular, i.e. tropes.  Not being universal, the properties do not exist in other substances, and therefore the argument presented in the previous paragraph would not go through.​[27]​  Let us further include among Socrates' properties second order relations, namely relations between first order properties; for example, the relation of the necessary copresence of colour and weight.  It follows that the second order relational properties would not survive the dispersal of the first order properties (even if such a dispersal could be achieved).  Hence, the aggregate of Socrates' properties would not survive the dispersal of its members.  Therefore, the aggregate argument cannot be applied to the aggregate of Socrates' tropes to show that that aggregate is different from Socrates.   
	It is not dispersal that will show the difference between the aggregate of Socrates' copresent, particular, properties and Socrates, but overlap.  Within the context of Aristotelian physics, let us consider the overlap of a sponge, which is submerged in water, and the water in the location of the sponge.  Within contemporary physics, we can consider the overlap of Socrates and the nutrinos that shower through him all the time.  The properties of the water and of the sponge make up an aggregate of copresent properties.  Similarly with the properties of the nutrinos and Socrates.  The properties in each aggregate are not necessarily copresent.  But then, even the sponge's properties are not all necessarily copresent with each other, since the sponge can survive change.  Consider then the aggregate of the properties of the sponge and of the water.  Why is that aggregate two things and not one?  Similarly with the aggregate of properties of Socrates and of the nutrinos.  Why are they not just one substance, but many?  That we can separate the water from the sponge, or Socrates from the nutrinos, cannot help us answer the question.  It could be that the initial aggregate is a single substance that divides into water and sponge, or Socrates and nutrinos, very much like an orange divides into slices, or an amoeba into two amoebas.  The possibility of separation of the properties in an aggregate is compatible, equally, with the initial existence of only one, or of more than one, substance.  Hence, the possibility of separation of the aggregate cannot help us answer the question of whether the aggregate is one substance or many.  
	If a substance is an aggregate of properties, then two copresent substances will make up a single substance, since two aggregates make up a single aggregate.  But there is no single substance that the sponge and the water make up, or that Socrates and the nutrinos make up.  Hence, the sponge, the water, Socrates, the nutrinos, are not aggregates of properties.  More generally, a substance is not an aggregate of copresent properties.  A substance must differ from an aggregate by something other than a further element, since this would still leave the substance as an aggregate, only with more elements in it.  A substance must differ from an aggregate by something that will unify the substance in a way that an aggregate is not unified.  The way a substance is unified must explain why two substances do not make up a single substance, while two aggregates make up a single aggregate.  
	The above (trope-overlap) argument shows that the distinction between an aggregate and a substantial whole remains even when the constituents of a substance are taken to be the substance's particular properties -- tropes.  It follows that the unification of a substantial whole cannot consist in adding a further property (e.g. a particular relational or a structural property) to the aggregate of the substance's particular properties.  That would simply augment the aggregate of properties, e.g. by a particular relational property, but not unify it into a whole.  
	From the aggregate argument and the trope-overlap argument, it follows that the abstract components of a substance cannot be unified into a whole by a relation.  Aristotle explicitly rejects such an account of unification in Met. H. 6, when he rejects all types of relation such as participation, communion, composition, connexion, posited by his predecessors to unite such abstract entities as: whiteness and surface, knowing and soul, health and soul, bronze and triangle, body and soul.​[28]​  He therefore owes us an account of the unity of the components of a substance that does not render the unifier into a relation between these components.  But if not related, how are the components of a substance unified into a whole?  I will argue that according to Aristotle, the components of a substance are unified into a whole by losing their distinctness as they are incorporated into the whole.  It is not that they remain distinct and related to one another; rather, they are unified by losing their boundaries, like a drop of water that merges with the water in the glass at the cost of its distinctness.  When a component loses its boundaries by merging into the whole, the component becomes identity dependent on what the whole is, and hence, not causally related to the whole (since a thing cannot be causally related to itself).  It is this identity-dependence of the substantial parts on what the whole is that Aristotle aims to present by introducing the potential-actual distinction in his final description of the unity of a substantial whole, in H. 6.  Briefly, what is characteristic of the potential-actual relation is that x 's potentiality is defined in terms of y, where x is not y (either in the predicative or in the identity sense of 'is').  When the potentiality is substantial, i.e. y is a substantial form,​[29]​ the actualisation of the potentiality changes the identity of the potential.  what unites the parts of a substance into a whole is that they realize their potentiality to be y, thereby losing their distinctness and becoming (actually, not in potentiality) identity dependent on the form, y.​[30]​   
 
Substantial Holism.   The problem Aristotle was facing is difficult.  On the one hand, the aggregate argument requires him to posit an extra item as a unifier of all the diverse elements that constitute a substance.  But Aristotle knew only too well what the consequence would be of positing a cause of being for a substance which is other than the substance itself.  Whether the cause of being is a separate entity (like the Platonic Forms) or a part of the concrete substance makes no difference; so long as it is distinct from the concrete substance and it is possible to relate the concrete substance to its cause of being by some kind of causal relation, an infinite regress ensues.  The reason is that if the essence of something is a distinct entity, different from that thing, then the essence will itself have a distinct essence, and so on ad infinitum (1031b28-1032a4).  So positing a substantial form (as a unifier of the substance's components) as the aggregate argument requires would threaten to open the gate to an infinite regress.  Furthermore, the substance would then be a related whole of distinct components, namely the form and the matter.  This is so because the aggregate argument requires the positing of the form in a substance, and physical continuity in change requires a substratum surviving in the substance.  But then the substance would be a plurality (as related wholes are), not a unified whole.  Yet Aristotle wants to show that a substance enjoys a far higher unity than that of a related whole of distinct components.​[31]​   So it seems that on the one hand he needs different components to perform different functions in the substance, but on the other, he does not want the plurality of these components to undermine the unity of the substance.  
	The resolution of the dilemma is a measure of Aristotle's genius.  It rests on the introduction of the notion of potentiality, which allows for something to be present without being present!  The potentiality is present although that which determines the nature of the potentiality, namely the actuality, is not present.  Hence, what is shared between the potential and the actual cannot be a component they possess in common. 
	The innovation that Aristotle is introducing here is to explain sameness between the potential and the actual in terms of two different ways of being f, rather than in terms of a shared entity.​[32]​  Then, along with similarity, difference, and hence, change, can be explained accordingly.  Similarity is not the shared presence of a component, nor is change the replacement of a component in a substance.  Neither sameness nor change require a substance to be a cluster of distinct, interrelated components.  Rather, through the potential-actual relation, Aristotle is introducing identity-dependence in place of copresence of components: the components of a substance are identity dependent on what the whole is, and therefore cannot exist severed from the whole.  What a substance 'shares in common' with other things exists only potentially in a substance, and can be derived only by dividing the substance up (physically or by abstraction).​[33]​  Thus a substance's components are (only) potentially entities that can exist independently of the whole, and conversely, entities existing independently the whole are (only) potentially the substantial whole.  
	Realising that a particular substance depends on the substantial form for what it is, without that substantial form being a distinct constituent of that substance, is the key to understanding Aristotle's account of the unity of a substance.  Insofar as the particular substance is dependent on the (abstract universal) substantial form for what it is, the substance is posterior to the form, as asserted by Aristotle at Met. 1029a30-332.  Insofar as the (enmattered) substantial form is the particular substance itself, like the substance, the (enmattered) form depends on the (abstract universal) form for what it is, and hence is posterior to it.  But insofar as the (abstract universal) substantial form exists only as an abstraction from particular substances, it is existentially dependent on the substances.​[34]​  That it can be abstracted from them does not mean that it exists buried within them as a constituent.  Abstraction divides what is unified in the way that sprinkling divides the pool of water into distinct drops.  Since the abstracted form is not a distinct component in the particular substance, it does not threaten the internal unity of the substance.  Overall, Aristotle's position is that the substantial form is prior to the particular substance with respect to identity dependence, but posterior to particular substances with respect to existential dependence,​[35]​ without being an actual component in the substance, but being derivable from it by abstraction.​[36]​
	Aristotle's rejection of the Platonic conception of a substance,​[37]​ i.e. as being composed of copresent distinct components, is explicit in Aristotle's Metaphysics.  In Z. 17 he shows that a substance is over and above the totality of the distinct material parts into which it can be divided, (1041b25-33); in Z. 16 he argues that the parts of animals are not distinct components in the substantial organisms (1040b5-15); in Z. 13 he shows that the universals characterising a substance cannot be distinct components in the substance, on pain of an infinite regress (1038b17-23); and in Z. 6 he shows that the substantial form of a substance cannot be a distinct component in that substance, on pain of an infinite regress, (1031b28-30).  For Aristotle, the components of a substance, whether concrete or abstract, emerge when we divide the substance up, either physically or by abstraction.  What this means is that the entities that emerge from the division of the substance do not exist in the substance but only potentially.  Similarly for the components that pre-date the substance and go into the make-up of the substance by being incorporated into the substantial whole.  They exist before merging into the whole, but not in the whole.  It is not that these components vanish into thin air when incorporated into the substance; rather, it is that they lose their boundaries and hence their distinctness.  To return to the drop of water example, the boundaries that distinguish and individuate the drop of water are lost when the drop becomes a non-distinct component of the water in the glass.  Similarly with the components that constitute a substance; 'all the parts [of living things and the corresponding parts of the soul] must exist only potentially, when they are one and continuous by nature, -- not by force or even by growing together' (1040b14-15).  
	Further, just as we can divide the water into drops, which do not exist as distinct components in the glass, but only potentially, thus we can divide a substance up, either physically into concrete components, or by abstraction into abstract components.  The entities that emerge from these divisions do not exist in the substance, any more than the drops exist in the glass.  According to Aristotle, dividing a substance up into concrete components produces items that are not present in the substance; he says: 'we shall define each part, if we define it well, not without reference to its function.  ... [the parts of the body] cannot even exist if severed from the whole; for it is not a finger in any state that is the finger of a living thing, but the dead finger is a finger only homonymously' (1035b16-25, my emphasis).  The dead finger is not a substantial component, but has disintegrated into matter (1035b21).  It is a finger in name only, not in the account that states what it is.  According to the homonymy principle, then, separation from a substantial whole involves the reidentification of the emerging components.  In conclusion, then, the substantial components are never distinct; they exist only bound together seamlessly in the substance, like the water drops in the water.

Potentiality Entails Homonymy.     What should be emphasized for our present purposes is that potentiality entails homonymy.  If x is potentially a y then x is homonymoulsy a y.  The reason is that although we can say that x is a y, e.g. these bricks are a house,​[38]​ x is not actually a y, but only potentially so.  In that sense, an account of what x actually is would not be an account of what a y is.  So x is only homonymously a y.  The potential here may be a log, or a lump of bronze, or it may be an abstract entity like biological matter of low organisation, or the material substratum, e.g. the wood in the log which is potentially Hermes, or the body in a human being.  (Aristotle does see a parallel between the r elation of the body to the human being it constitutes, and the bricks to the house they constitute.​[39]​)  More generally, anything that constitutes a substance (whether pieces of concrete matter, bundles of properties, or clusters of opposites) is homonymously the substance.  For the substance to exist in actuality, these constituents must merge by becoming reidentified in accordance with the principle of the substantial form.
	Suppose it is objected that there are always entities in an actual substance which are only homonymously that substance; namely that there is, actually existing in the substance, an aggregate of components whose nature is independent of what the substance is.  E.g. the first elements -- earth, water, fire, and air.  My claim is that Aristotle would then conclude that there would be no substance.  What there would be is the aggregate of components (svrÒw, 1040b8-10), having (per impossibile) the substantial form as their accident.  If it were counter-claimed that both the aggregate of components and the substance are actual and copresent, only at different levels of internal structure, then these two actualities would be related to one another by a relation other than fulfilment of potentiality.  This is because it cannot be the case that the lower level is actually one thing, the upper level is actually another thing, and that the upper level is also the actuality of the lower level.  The lower level thing cannot be two actualities.  So, adding levels of composition between what constitutes and what it constitutes cannot allow for two distinct actualities -- namely what constitutes, and what it constitutes -- to comprise one and the same substance.  Rather, two such actualities would have to be related by the kind of relation that Aristotle dismissed when he rejected participation, communion, composition, connection, and any other kind of metaphysical bridge, between what constitutes and what it constitutes.​[40]​  He rejected them because the totality would be a related whole of distinct actualities, not a substance.
	We have already seen that the unity of a substance is threatened, not only by distinct concrete components, but equally by distinct abstract components.  To individuate a component by abstracting it from the substance is to divide the substance.  This division has the same effect as physical division: the entity that emerges -- the abstract entity -- is not present in the substance.  The abstract entity that emerges is not an actual component of the substance any more than a severed arm is an actual arm.  Separation from the substance destroys the identity dependence on what the substantial whole is.  Thus, the abstracted entity emerges with an identity of its own, very much like the severed arm, or the drop of water that is separated from the water in the glass.  Generally, any process by which we divide the substance up into distinct components is a process of generating entities that are independent of the form of the substance; hence, they are entities that do not exist in the substance.​[41]​
	In the water drop example, we saw that the drop's merging with the water in the glass involved the loss of the boundaries that separated it into a distinct entity.  The 'fate' of the drop was determined by the nature of the entity it merged into.  Similarly with any entity that becomes a constituent of a substance.  Its incorporation into the substance involves the loss of the 'boundaries' that separate it into a distinct entity, and its reidentification in accordance with the role it has in the whole; e.g. inanimate matter becomes live flesh or blood or bone when incorporated into an organism.  Without this reidentification, the incorporated components would remain distinct, and the substantial whole would be identical to the aggregate of these components.  The case is the same with abstract entities.  Socrates is not an aggregate of distinct properties such as 'white colour', 'small size', etc.  It is not 'white colour' that exists in Socrates.  Rather, the incorporation of 'white colour' into Socrates results in white Socrates.  Properties, and other kinds of abstract entity, do not retain their distinctness as components of a substance.  Otherwise they would simply be copresent, as elements in an aggregate.  But, as we have seen, substances are not aggregates.  The colour white is not copresent with Socrates; it loses its distinctness and merges into the whole, resulting in a white whole rather than in Socrates plus the colour white.
	The substantial form dictates the principle of reidentification for the components that merge into the substantial whole.  So the whole, along with the rest of the components, depend on the form for what they are.  The merging of the various components in terms of the principle of the form does not alter what the form is, for then there would have to be a further principle of reidentification for all of them, and so on ad infinitum.  Nor, on the other hand, could the form retain its distinctness within the substantial whole, without undermining the unity of the substance.  Thus, although the unification of the components in terms of the form preserves the principle the form stands for, it does not preserve the distinctness of the form: the unification of the various elements into a whole by the form gives the form number.  The unified elements are the enmattered form, the particular substance, which differs from the universal, abstract form, not in what it is, but in that it has number (or, concreteness).  Having number is nothing but being an active unity of the sort that substantial forms can 'hold together'.​[42]​  The distinction between the form in abstraction, which is the principle of reidentification of the substantial components, and the form actively unifying the whole is captured by Aristotle in his distinction between being an actuality and being in actuality.​[43]​  In abstraction, the form is an actuality, qua principle of unification; but when actively unifying the various substantial elements, the form is an actuality in actuality, namely the concrete substance itself.​[44]​

Unity and Complexity.  The metaphysical position that has emerged from this analysis is that a substance does not contain any distinct components.  It makes no difference whether the components would be concrete or abstract, particular or universal, substrata or properties.  So long as what they are would not depend on the what the whole they joined is, they would divide that whole into elements and render it an aggregate.  Hence, integration into a substantial whole requires the reidentification of the merging components.  The identity-dependence of the components on what the whole is results in a seamlessly unified whole, rather than a complex of inter-related but distinct elements.  
	It follows that the only genuine parts of a substantial whole are the ones that are dependent on what the whole is for what they are.  The reason is that, if the parts are identity dependent on what the whole is, the aggregate argument paradox does not apply, because a substance is shown not to be a (mereological) aggregate of parts.  For the aggregate argument to apply, it must be that the aggregate of the parts survives the dispersal, while the whole does not.  But if the parts are identity dependent on what the whole is, since the whole does not survive the dispersal, nor will the parts, and hence, nor the aggregate of the parts either.  
	Identity-dependence on what the whole is also blocks the trope-overlap argument.  The reason is that for parts to constitute a substantial whole, they must be more than merely copresent.  They must be identity dependent on what the substantial whole is.  Hence, mere copresence of parts does not constitute a substance, although it does constitute an aggregate of parts.  That is why the overlap of substances does not generate a new substance, while any two aggregates of tropes make up a single aggregate of tropes.  
	That a substance is not composed of distinct elements does not entail nominalism.  Aristotle is a realist about universals, but that does not require universals to be distinct components in substances.  In fact, he argues explicitly against this position in Met. Z. 13, where he shows that universals do not exist as distinct entities even as components of substance (1038b17-23).  But universals can be derived, and defined independently of the substances they are in, by abstraction.  This is the only kind of separateness that they can enjoy in Aristotle's ontology.  The fact that universals cannot exist either as physically separate entities, or as distinct components of such entities, does not entail that they are fictions of the mind.  If that were the case, then unrealized possibilities would also have to be existentially dependent on the minds that conceive them, which is certainly not the case; unrealized possibilities would have existed even if there were no minds to think of them.  Abstraction is not imagination.  It is a way of singling out entities which cannot exist as physical things.  That they cannot exist as physical things says something about their nature, not their reality.  
	Similarity between substances can be explained in a realist vein in terms of universals, even though universals are not distinct elements in the substances, nor physically separable; two substances are similar if the same universal can be abstracted away from each of them.  The same holds for all abstract items of a substance, e.g. substantial form, material substratum, qualities of any kind.  None of them exists as a distinct component in the substance, but similarity between substances is explained by deriving by abstraction the same substantial form, or material substratum, or quality, from each of the substances.
	The abstract components of a substance cannot exist in the substance, any more than what one does can coexist in the actual world with what one might have done.  The abstract components exist potentially in the substance, insofar as they can be derived from it by abstraction.  In that sense, a substance is complex, not because it is plural, consisting of distinct elements, but because it can be divided up into distinct components (concrete or abstract ones).  The complexity of a substance allows Aristotle to explain similarity and change.  Its unity allows him to explain substancehood.






^1	   E.g Met. 1029a30-31, 1033b24-26, 1035a19-21, 1037a7-9.
^2	   I thus agree with Frede (this volume, pp. 23-24 **) that matter and form are real for Aristotle, although, they are not in actuality in a substance.  Our concern will be to show, first, the difference between being real and being in actuality, and second, why a multitude of real components does not result in the substance being many.  
^3	   In what follows, I shall speak of the dependence of the constituents on the whole, meaning that they depend on what the whole is, not which whole it is.
^4	   E.g., Met. 1052a15-25.
^5	   Phys. 190b24-25, Met. 1016a27-28.
^6	   Met. 1016b36-17a3.  A more peculiarly Aristotelian and rather fanciful case of unity is the unity of the white entity with the musical entity, when it happens that one and the same substance is white and musical (Met. 1017a7-18).  Here, the unity involved is metaphysical, not physical.  The white and the musical are not grouped together because they overlap in the same space at a time.  That would be very similar to the relation of a sponge and the water that permeates its pores, which is no more than a kind of juxtaposition, since it is possible to physically separate the sponge from the water.  But in the case of the white and the musical we cannot separate the two entities physically from one another.  Their relation is not physical, but metaphysical: they are both instantiated in the same substance; belonging to that substance as subject is what groups them together into a class.  
^7	   In Scaltsas (1990), I have argued that David Lewis cannot avoid this kind of unity even within his own ontology.  (See in particular pp. 595.)
^8	   For our present purposes, a structural universal can be thought of as a substantial form.
^9	   I.e., it does not have distinct elements, in the way that (for Aristotle) the elements of an aggregate are distinct.  See the discussion of the aggregate argument below.
^10	   David Lewis (1968: 36), my emphasis.
^11	   Armstrong (1978: 30) 
^12	   Met. 1052a19-20.  Aristotle introduces further criteria of unity, e.g. depending on the degree to which a thing's movement is one and indivisible in place and time.
^13	   Scaltsas (1985).  This is an existential argument for the substantial form in a substance, which offers metaphysical reasons for positing substantial forms, rather than merely linguistic ones which William Charlton mentions (this volume: 16-17 **).  
^14	   In Scaltsas (1990) I showed the proximity between the aggregate argument and Plato's discussion of the part-whole relation in the Theaetetus, 204-205.
^15	   See the distinction in the Categories between the substance category and the category of the relatives-relations, and Met. 1088a23, a30, b2, EN 1096a21.
^16	   In Scaltsas (1990: 588-589).
^17	   Met. 1040a29-31.
^18	   Theaetetus 205a8-10.  See my discussion of the Platonic account of the unity of substances, Scaltsas (1990: 583-585).
^19	   Tropes are instances of properties which are particular -- not universal;  for example, the particular wisdom or whiteness instantiated in Socrates.   
^20	   It should not be thought that Aristotle is not concerned here with ontological unity.  That he is becomes clear from the fact that he immediately compares the issue at hand with the unity of man and being white in a white man: 'For in the case of "man" and "white" there is a plurality when one term does not belong to the other, but a unity when it does belong and the subject, man, has a certain attribute; for then a unity is produced and we have the white man'  (1037b14-18).  Here the unity is ontological (the subject, man, has the attribute, white), not definitional.
^21	   For an analysis of the second aggregate argument in H. 3, see Scaltsas (1985: 229-230).
^22	   Met. 1042a29.  Singling out the form by description divides the substance into two abstract components, matter and form.
^23	   Met., 1049a23-24.
^24	   Met., 1045a1-2.
^25	   There is some affinity between the argument I am developing here and one used by Armstrong (1991: 189-200).  Armstrong's argument has to do with the truth-maker for the proposition 'a is F', which requires more than the existence of a and F.    
^26	   As we shall see, the solution Aristotle offers is that a substance is not an aggregate of matter and form.  Rather, form is a principle, not an element of the aggregate of substantial components, and the components that go into the make-up of the substance are potentially what that principle stands for.  If the form were not itself a principle, then some such principle would be required for the unification of the matter with the form in a substance.
^27	   It was there assumed that the form of 'pine tree' of this tree also exists in other pine trees.
^28	   Met. 1045b7-16.
^29	   E.g. of the bricks to become a house, rather than their potentiality to become bleached by the sunlight.
^30	   It follows from this that I disagree with one of the views sketched out in David Charles' contribution in the present volume, the 'non-explanatory view', according to which: 'if one represents animal two-footed in the form: matter:shape::potentiality: actuality, no further explanation of their unity is needed.  This is explanatory bed-rock.  Nothing more can be said to explain the unity of a composite substance, because these notions are abstractions from that of a unified composite substance' Charles (present volume, 16 **).  But abstraction is not ontologically neutral; rather, it interferes with the identity of the components of a substance.  It is therefore not clear why the extracted abstract entities would explain anything about the unity of the components of a substance.  Even saying that they are one as the potential is one with the actual is in need of explanation.  Aristotle offers this explanation through his homonymy principle, as we shall see below.  
^31	   They are distinct because the form would be definable independently of the matter, and the material substratum would have a nature and life-span independently of the form it enmatters.
^32	   Sharing distinct components in common was the Platonic way of explaining sameness, e.g. sharing a part of the Form with the Form.  
^33	   Although I agree with and Sellars and Kosman, whose positions Lewis quotes (this volume, pp. 8-9 **) that matter and form are not individuals in the world, I do not think that the matter and form of a substance are alternative descriptions of the substance.  Rather, they are entities that are derived by abstraction, where abstraction involves the division of the substance into abstract entities.  
^34	   Sally Haslanger describes my position as presenting the 'form to be "identity dependent" on the sensible substance' (Haslanger, this volume: 55, note 39 *).  In fact, according to my position, the substance is identity dependent on the abstract (universal) form.  Again according to my position, and unlike Haslanger's, there is no such entity as the enmattered form which is different from, and a component of, the concrete substance.  The enmattered form is the substance itself.  Therefore neither construal of the form (abstract or enmattered) on my position treats the form as being identity dependent on something more primary, the concrete substance.  Hence, Haslanger's arguments against treating the form as dependent on the substance do not apply to my position as she thinks they do.
^35	   The universal form is of course not existentially dependent on the particular substance from which it is abstracted -- at least in the case of the the organic substances, the par excellence Aristotelian substances.  Rather, it is existentially dependent on the infinitely many members of the species.  	On a related point, I do not understand why Charlotte Witt (this volume: 26, note 14 *) thinks that one cannot have an actual cause which does not exist at that time.  My grandfather is an actual cause of mine, although he does not exist.  This in fact resolves the puzzle that Witt addresses in her contribution, although Witt does not embrace the position.
^36	   This position, which I am propounding in my paper, is not one of the ones entertained/criticised in Sally Haslanger's paper in this volume.  
^37	   See Scaltsas (1990: 583-588).
^38	   Met. 1041b6.
^39	   'The question is why the matter is some individual thing, e.g. why are these materials a house?  Because that which was the essence of a house is present.  And why is this individual thing, or this body in this state, a man?  Therefore what we seek is the cause, i.e. the form, by reasons of which the matter is some definite thing; and this is the substance of the thing.'  Met. 1041b5-9.
^40	   Met. 1045b7-16.
^41	   Frank Lewis and Mary Louise Gill develop a notion of concurrent matter within the substance, which survives potentially in the substance.  See Lewis for a discussion of the contribution that the ingredients in potentiality make to the substance (this volume: note 51 **), and Mary Louise Gill, who attributes a conception of lower concurrent matter to Aristotle (this volume: 18 **), where matter survives only potentially (: 4 **), as material properties in the substance (: 13 **).
^42	   For a detailed analysis of the particularity of Aristotelian substances, and my response to Kit Fine's puzzle (this volume), see Scaltsas (forthcoming, chp. 7).   
^43	   In Scaltsas (1985: 227, or 1992: 201-202) I show that Aristotle uses the term '§n°rgeia' in the dative to talk of something being in actuality, while in the nominative the term can refer to an actuality which is not in actuality (e.g. a substantial form which is not enmattered).
^44	   Sally Haslanger's account differs from mine in that she does not distinguish between the form being an actuality from the form being in actuality.  According to her UBH principle of substantial unity, the form's being an actuality is its being in actuality (present volume, pp. 41-42 **).  Importantly, for Haslanger it is not the composite substance, but the form, that is in actuality, i.e. being actively the form; the composite substance only has the form.  This imposes a degree of distinctness of the form within the concrete substance which is incompatible with the substance's unity.  Further, it shifts subjecthood from the concrete substance to the form of the substance, inviting the problems that follow from such a displacement.  (See Scaltsas (forthcoming: section 7. 2).)  	On my account, the abstract form is not an activity, but a principle of what a concrete substance is.  The form is an activity only when in actuality, i.e. when enmattered.  But the enmattered form is the substance itself.  There is no distinction between the form in actuality and the concrete substance; hence, no ontological gap between the subject that has the form and the subject that actively is the form. 
